Mass fragmentographic analysis of monoamine metabolites in the spinal cord of rat after the administration of morphine.
A mass fragmentographic method was used in which homovanillic acid (HVA), methoxyhydroxyphenylglycol (MHPG), and 5-hydroxyindoleacetic acid (5-HIAA) were measured from a single sample. The results describe the effect of morphine on the metabolism of the major monoamines, dopamine (DA), noradrenaline (NA), and 5-hydroxytryptamine (5-HT) in the spinal cord. Morphine has very little effect on the metabolism of DA and NA in the spinal cord. However, morphine causes a significant increase in the metabolism of spinal 5-HT. The increase in 5-HIAA induced by morphine is not restricted to the dorsal horn. The three main functional regions of the cord--dorsal horn (sensory), zona intermedia (autonomic), and ventral horn (somatic motor)--are affected to the same degree. The results indicate that morphine causes a generalized activation of serotonin neurons in the spinal cord. There appears to be little or no selectivity for those serotonergic neurons that innervate the dorsal horn. The results are discussed with reference to current data, which indicate a fairly strong link between descending serotonergic nerves and the mechanism of action of morphine-induced analgesia.